Comparative studies of cerebellar electrophysiology indicated that surface stimulation of the cerebellar cortex evokes a sharp, superficial, positive-negative wave produced by direct stimulation of the parallel fibers, followed by a secondary negativity (cf. ref. 4). In most vertebrates this latter negativity, which is produced by the activation of the parallel fiber-Purkinje cell junction, reverses to a positive wave at 100 gm depth and remains positive throughout the depth of the molecular layer. The above comparative study further determined that in pigeons, as in alligators (2), the superficial negativity does not reverse in depth. This particular distribution of the late negative wave has been found to be correlated with the active current sinks which characterize dendritic electroresponsiveness in the cerebellar cortex (2, 3).
ABSTRACr
Electrophysiological evidence for the existence of dendritic spikes in the Purkinje cells of pigeon cerebellar cortex is presented. Intradendritic 'records indicate that the electroresponsive properties of the dendrites linger after voltage-dependent sodium and potassium conductances are reduced by superfusion of the cortex with Ringer's solution containing 20 gg/ml tetrodotoxin and 5 mM 3-aminopyridine.
Dendritic spikes could be evoked, in the complete absence of activity from all cerebellar afferents and from the soma and axon of the Purkinje cells, by direct electrical activation of the surface of the cerebellar cortex or by intracellular injection of current via the recording electrode. The dendritic electroresponsiveness was blockedby superfusion with 20 (1, 2) and by means of direct intradendritic recording at the level of the molecular layer (3) .
Comparative studies of cerebellar electrophysiology indicated that surface stimulation of the cerebellar cortex evokes a sharp, superficial, positive-negative wave produced by direct stimulation of the parallel fibers, followed by a secondary negativity (cf. ref. 4) . In most vertebrates this latter negativity, which is produced by the activation of the parallel fiber-Purkinje cell junction, reverses to a positive wave at 100 gm depth and remains positive throughout the depth of the molecular layer. The above comparative study further determined that in pigeons, as in alligators (2), the superficial negativity does not reverse in depth. This particular distribution of the late negative wave has been found to be correlated with the active current sinks which characterize dendritic electroresponsiveness in the cerebellar cortex (2, 3 (3, 5) . These intracellular records are characterized by a resting potential of -60 to -65 mV and by the generation of increasing numbers of action potentials as the Loc stimulus intensity is increased (Fig. 1B) . Note that, as in alligators, local stimulation can produce burst responses which are graded, as opposed to the allor-nothing climbing fiber activation (6) for these spikes. Thus, the potential-dependent sodium and potassium membrane conductances were blocked with tetrodotoxin (TTX) and 3-aminopyridine (3-AmP), respectively. TTX is known to block such sodium permeability in many types of excitable cells (8, 9) with few exceptions (10-12); however, this drug spares the "late" calcium conductance change (13, 14) . The potassium currents were reduced with 3-AmP, which decreases voltage-dependent potassium conductance change in invertebrate nerve (15, 16) and synapse (17) without blocking the voltage-dependent late calcium current (17) . After the su- Physiology: Llina's and Hess ten Bruggencate, and R. Senekowitsch, personal communication). This drug was followed by 20 (1976) in snail neurons (37) (38) (39) , which may be related to the pacemaker activity of these cells. Finally, it has been shown that calcium is important in the regulation of the intracellular level of guanosine 3':5'-cyclic monophosphate (cGMP) (40) . In the cerebellum of mice it has been found that depolarizing agents such as veratridine and ouabain or an increase in extracellular potassium raise the level of cGMP only in the presence of extracellular calcium (41, 42) . These data are supported by experiments in the bovine superior cervical ganglion (43) 
